INTRODUCTION {#sec1-1}
============

Persistent injurious stimuli derived from hepatitis C virus (HCV) infection can lead to cirrhosis and hepatocellular carcinoma.\[[@ref1]\] Therapeutic strategies for HCV infections include a combination of pegylated interferon (IFN) and ribavirin.\[[@ref2]\] However, several adverse effects associated with the use of pegylated IFN alpha-2a and -2b are known. Most reports describe flu-like symptoms, myalgia, fatigue, gastrointestinal, psychiatric and hematologic abnormalities. Pulmonary manifestations are rare, though findings included interstitial pneumonia, pleuritis, organized cryptogenic pneumonia and exacerbations of asthma.\[[@ref3][@ref4][@ref5]\] The majority of the descriptions have been reported as a consequence of pegylated IFN α-2b;\[[@ref5][@ref6][@ref7]\] while few events with pegylated IFN α-2a.\[[@ref6][@ref8][@ref9][@ref10]\]

Lung function evaluation is important for diagnosis, follow-up and prognosis in several respiratory diseases.\[[@ref11][@ref12][@ref13]\] Reports of pulmonary complications due to the aforementioned treatment that have included lung function measurement are limited to baseline descriptions;\[[@ref7][@ref14]\] however, current standards recommend functional assessments as part of the follow-up procedure for all respiratory conditions that have received a therapeutic intervention.\[[@ref15]\] Instead, cases that have had respiratory complications due to the treatment of HCV infection are considered to be discharged based in resolution of imaging abnormalities; notwithstanding, we must keep in mind that any change in X-ray scan following lung injury can occur much later and may not correspond to the evolution of symptoms.\[[@ref16][@ref17]\]

Therefore, the main purpose of this paper is to analyze the case of a woman in her mid-60s who developed interstitial pneumonia associated with pegylated IFN α-2a with special focus in lung function. Although is an infrequent adverse effect, the number of reports that developed any respiratory symptom is increasing; thus, it is important to remain alert in order to identify complications opportunely since in some scenarios has resulted in life-threatening conditions and death.\[[@ref18][@ref19]\]

Clinical case {#sec2-1}
-------------

A 64-year-old woman whose relevant clinical history included: (1) A well-controlled asthma based on symptoms (22-Point Asthma Control Test or ACT) and lung function measured by post-bronchodilator spirometry \[FEV~1~/FVC 80%, FVC 2.26 L (76%p), and FEV~1~ 1.81 L (80%p)\]; and, (2) a history of mild, intermittent allergic rhinitis.

The patient was diagnosed with chronic HCV infection in 2007. Initially was treated with IFN α-2b + ribavirin. However, the medication was stopped in the next 3 weeks due to diarrhea and vomiting; thereafter, the treatment was modified to lamivudine + ribavirin for the subsequent 2 years and 6 months. Once again, the drug therapy was suspended because the patient complaint with gastrointestinal symptoms. Recently, in March 2014, she started a treatment with only IFN α-2a (180 μg per week).

After 8 weeks of treatment, the patient developed dyspnea when climbing stairs and progressed in the next 4 weeks being evident when she performed routine activities such as personal grooming and housework. In addition, the patient started to use short-acting bronchodilators due to excessive nighttime coughing, together with a perception of uncontrolled asthma (ACT 14 points). Moreover, the patient suffered isolated episodes of epistaxis that required cryotherapy, and recurrent episodes of flu-like symptoms.

During the physical examination both nostrils with hematic clots and scabs; in the chest, fine bilateral inspiratory crackles were identified.

Based on these clinical findings, high resolution computed tomography (HRCT) of the chest was performed \[[Figure 1](#F1){ref-type="fig"}\]. The most significant findings were the presence of diffuse ground glass opacities in the lung lower lobes.

![Initial high-Rresolution computed tomography (HRCT) of the chest demonstrates bilateral interstitial infiltrates. The main abnormalities were ground-glass opacities more prominent in the lower lung lobes](LI-33-228-g001){#F1}

The lung function evaluation showed a moderate restrictive pattern \[[Table 1](#T1){ref-type="table"}\] with mild hypoxemia while breathing on room air (SpO~2~ of 93%) Based on these findings it was decided to stop the medication (IFN α-2a) and maintain only with asthma treatments (Salmeterol/Fluticasone 50/250 mcg BID).

###### 

Description of lung function evaluation (baseline, symptoms and follow-up)

![](LI-33-228-g002)

In the follow-up evaluation (8 weeks after symptom onset), there was no evidence of epistaxis, flu-like symptoms, and a marked improvement in the perception of dyspnea during physical activity. A second HRCT was ordered, together with an analysis of lung function. The images from the scan are showed in [Figure 2](#F2){ref-type="fig"}; while the functional results are reported in [Table 1](#T1){ref-type="table"}; in addition, SpO~2~ of 97% while breathing on room air.

![Follow-up (10 weeks) high-resolution computed tomography (HRCT) of the chest. There is still evidence of ground-glass opacities; however, less attenuation regarding the initial HRCT scan](LI-33-228-g003){#F2}

At present, the patient remains in stable condition with both her asthma (ACT Questionnaire = 20 points) and pulmonary function under control \[[Figure 3](#F3){ref-type="fig"}\]. Possible options for a new treatment scheme to control chronic HCV infection are being analyzed.

![(a) Baseline and (b) Follow-up flow-volume loops](LI-33-228-g004){#F3}

DISCUSSION {#sec1-2}
==========

The current case was considered relevant because it illustrates the evolution of the pulmonary function in a patient with chronic HCV infection who developed an interstitial pneumonia related to the use of IFN α-2a. Also, this case adds evidence about pulmonary toxicity related to this specific drug; the awareness of the side effects will lead us to recognize such eventualities since some of them may result in permanent lung damage or even fatal outcomes.\[[@ref7][@ref18][@ref19]\]

It is important to emphasize that current treatments for chronic HCV infections are not exempted from adverse events; the frequency of pulmonary toxicity is less than 1%.\[[@ref4]\] Moreover, the prevalence of interstitial pneumonia is uncertain, some estimates place it between 0.01 and 0.3%;\[[@ref14]\] the precise mechanism that causes such damage has not been clarified.

To the best of our knowledge, previous reports of any respiratory side effect due to the treatment with IFN α-2a or -2b describes improvements in clinical symptoms, pharmacological strategies implemented to treat this adverse effects, time to chest X-ray resolution and outcome;\[[@ref14]\] however, very few are focused on lung function evolution.\[[@ref20]\]

Patients who manifest interstitial pneumonia while using IFN tend to develop any complaint within an average time of 12 weeks, though the range varies from 2 to 48 weeks. Most reports are linked to IFN alpha-2b.\[[@ref7]\]

The main intervention for the side effects includes suspending the drug immediately and, some reports recommend beginning treatment with a systemic corticosteroid (CS). However, the precise indication to use systemic CS is uncertain since there is no guideline that clarifies which patients are candidates for it, or the exact dosage and time required to treat the adverse effects.\[[@ref14]\] It is important to note that among cases previously reported who were taking IFN α-2a, 66.7% were resolved simply by suspending the drug.\[[@ref3][@ref4][@ref10]\]

Resolution of the clinical symptoms occurs between 8 and 12 weeks.\[[@ref14][@ref20]\] The case analyzed here allows us to add that evolution toward improved pulmonary function coincided with improvements in the symptomatology.

Our findings emphasize the importance of lung function evaluation during the follow-up, since it can identify early functional changes and the severity of such abnormalities. Usually, the functional pattern in this group of patients consists in pulmonary restriction.\[[@ref14][@ref21]\]

The only study that has evaluated pulmonary function in patients with chronic HCV infection undergoing treatment with IFN plus ribavirin was published in 2013.\[[@ref22]\] Foster *et al*. described a group of patients who were subjected to treatment for 24 weeks, and then were re-evaluated in the subsequent 24 weeks. According to their functional findings, the average allowable decrease in the forced vital capacity (FVC) is 6% at the end of treatment. The maximum effect occurs in the first 12 weeks and, in general, after suspending the drug the abnormalities subside in the ensuing 24 weeks. Nonetheless, 13% of cases persisted with a decrease equal to or greater than 10%. Therefore, despite the fact that the patient in our case experienced a substantial decrease in her lung function (-12.4%p in FVC) after 12 weeks of treatment with IFN α-2a, she recovered it over the ensuing 3 months, once the drug was suspended.

Based on these findings, clinicians that evaluates and treats this group of patients should be encouraged to monitor their lung function in order to opportunely detect any alterations that prevent disease progression, since in isolated cases may lead to death due to events of acute respiratory failure.\[[@ref14][@ref19]\] Timely recognition will make it possible to develop therapeutic strategies designed to reduce complications.

CONCLUSIONS {#sec1-3}
===========

Frequent monitoring of the pulmonary function of patients with chronic HCV infections who are prescribed a combined treatment with IFN and ribavirin may alert clinicians to the onset of respiratory complications. Also, functional follow-up during at least 8 weeks will help define the need-or lack there of-for other pharmacological strategies.
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